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FOREWORD

The mission of the U.S. Geological Survey
(USGS) is to assess the quantity and quality of the
earth resources of the Nation and to provide informa-
tion that will assist resource managers and policymak-
ers at Federal, State, and local levels in making sound
decisions. Assessment of water-quality conditions and
trends is an important part of this overall mission.

One of the greatest challenges faced by water
resources scientists is acquiring reliable information
that will guide the use and protection of the Nation’s
water resources. That challenge is being addressed by
Federal, State, interstate, and local water resource
agencies and by many academic institutions. These
organizations are collecting water quality data for a
host of purposes that include: compliance with per-
mits and water supply standards; development of
remediation plans for a specific contamination prob-
lem; operational decisions on industrial, wastewater,
or water supply facilities; and research on factors that
affect water quality. An additional need for water
quality information is to provide a basis on which
regional and national level policy decisions can be
based. Wise decisions must be based on sound infor-
mation. As a society we need to know whether certain
types of water quality problems are isolated or ubiqui-
tous, whether there are significant differences in con-
ditions among regions, whether the conditions are
changing over time, and why these conditions change
from place to place and over time. The information
can be used to help determine the efficacy of existing
water quality policies and to help analysts determine
the need for and likely consequences of new policies.

To address these needs, the Congress appropri-
ated funds in 1986 for the USGS to begin a pilot pro-
gram in seven project areas to develop and refine the
National Water-Quality Assessment (NAWQA) Pro-
gram. In 1991, the USGS began full implementation
of the program. The NAWQA Program builds upon an
existing base of water quality studies of the USGS, as
well as those of other Federal, State, and local agen-
cies. The objectives of the NAWQA Program are to:

*Describe current water quality conditions for a
large part of the Nation’s freshwater streams,
rivers, and aquifers.

*Describe how water quality is changing over
time.

*Improve understanding of the primary natural
and human factors that affect water quality
conditions.

This information will help support the development
and evaluation of management, regulatory, and moni-
toring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.

The goals of the NAWQA Program are being
achieved through ongoing and proposed investiga-
tions of about 60 of the Nation’s most important river
basins and aquifer systems, which are referred to as
study units. These study units are distributed through-
out the Nation and cover a diversity of hydrogeologic
settings. More than two-thirds of the Nation’s fresh-
water use occurs within the study units and more than
two-thirds of the people served by public water supply
systems live within their boundaries.

National synthesis of data analysis, based on
aggregation of comparable information obtained from
the study units, is a major component of the program.
This effort focuses on selected water quality topics
using nationally consistent information. Comparative
studies will explain differences and similarities in
observed water quality conditions among study areas
and will identify changes and trends and their causes.
The first topics addressed by the national synthesis are
pesticides, nutrients, volatile organic compounds, and
aquatic biology. Discussions on these and other water
quality topics will be published in periodic summaries
of the quality of the Nation’s ground and surface
water as the information becomes available.

This report is an element of the comprehensive
body of information developed as part of the NAWQA
Program. The program depends heavily on the advice,
cooperation, and information from many Federal,
State, interstate, Tribal, and local agencies and the
public. The assistance and suggestions of all are
greatly appreciated.

{lobet m. Herachh

Robert M. Hirsch
Chief Hydrologist
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the Willamette Valley is summarized from Bowen
(1978).

Settlement

The Columbia River, which forms the northern
boundary of much of Oregon, was explored by British
Captain Robert Gray in 1792 and became the main
route for the initial exploration and settlement of the
Willamette Basin by non-Native Americans. The first
overland route to the basin was established by Meri-
weather Lewis, secretary to president Thomas Jeffer-
son, and Lewis’s army comrade, William Clark.
Leaving St. Louis in the spring of 1804, the Lewis and
Clark Expedition arrived some 19 months later at the
mouth of the Columbia River, where they overwin-
tered. They left their winter camp in March 1806 and
returned to St. Louis in September, having documented
aroute for the future settlement of the Oregon Territory
and the Willamette Basin.

In 1825, Dr. John McLoughlin (known as the
father of Oregon) and a group of Hudson Bay Com-
pany fur trappers established an early trading post at
Fort Vancouver on the north side of the Columbia
River near the mouth of the Willamette River. In 1829,
McLoughlin allowed French Canadians to establish
farms along the Willamette River near present-day St.
Paul, midway between Portland and Salem. Thus
began the first settlement of Oregon by non-Native
Americans. Between 1840 and 1860, about 53,000
people started the journey west to Oregon via the
2,000-mile Oregon Trail.

Many of the early settlements, including Port-
land, Eugene, and Salem, were established on the
banks of the Willamette River to take advantage of the
transportation opportunities that the river afforded for
both people and goods. With the introduction of steam-
boats in the 1840s and the opening of the navigation
locks around Willamette Falls at Oregon City in 1873,
the Willamette River took on an even greater impor-
tance to the growth and prosperity of the basin.

Agricultural Development

The Oregon frontier economy began to develop
soon after the great migration of the mid-1800s, and
agriculture became a key component of the area’s pros-
perity. Swine were some of the first animals brought in
by the early settlers. The Hudson Bay Company settle-
ment at Fort Vancouver imported long-horned cattle

from California and created a ranching business in the
early Willamette Valley. However, because of their
spirited nature and lack of milk production, the long-
horned cattle gradually were replaced with Durham
breeds of beef and dairy cattle. American sheep from
the eastern United States were introduced around 1847
and became plentiful along the Yamhill and Tualatin
Rivers.

In addition to livestock, crops helped to support
the early economy of the Willamette Valley. Wheat, the
most important crop, fed the frontier people, helped to
bolster local industries, and provided a basis for for-
eign trade. The first recorded harvest (in 1847) totaled
approximately 150,000 bushels, mostly grown near
Champoeg, about 20 miles north of Salem. The harvest
increased to over 208,000 bushels in 1850. Nearly
56,000 bushels of oats were grown that same year,
mostly near French Prairie, about 5 miles south of
Champoeg.

Vegetables also were an important component of
the early farm economy. Potatoes were grown over
much the Willamette Valley, but, due to spoilage, few
were transported long distances. The largest potato
farm was located in the Clackamas River Basin, with
other large farms near the Columbia River and Sauvie
Island. The family garden, though not beneficial for
income, helped stave off hunger and balance the diet of
the pioneers. Legumes, such as peas and beans, were
grown at French Prairie, as were cabbage, lettuce,
squash, turnips, carrots, onions, rutabagas, parsnips,
tomatoes, and melons.

The first fruit orchards probably were started at
French Prairie by French Canadian settlers during the
late 1820s, with apples, pears, and peaches most com-
mon, and all grown from seed. Early Oregon farmers,
used to harsh eastern winters, were slow to develop
orchards because they felt colder temperatures were
needed to propagate the trees. Farmers that did venture
into orchard farming believed the many rodents of the
Willamette Valley would decimate the small budding
trees, so seedlings were started on oxbow islands of the
Willamette River, where rodent numbers were less.

The Willamette Valley developed distinct
regions of agriculture in the mid-1800s. In the northern
low-lying areas near the Columbia River and Sauvie
Island, perishable produce, including vegetables, pota-
toes, and dairy products, were the mainstays. Large
commercial gardens were started there and near popu-
lation centers, such as Oregon City and Portland. In the
prairies between Champoeg and Salem, wheat, oats,
and other grains were cultivated for commercial use.



French Prairie became the center for grain production
and export, with a secondary emphasis on beef cattle
and swine. In areas east of the Pudding River and south
to the Santiam River, farms were smaller and less estab-
lished, with harvests mixed among grain, livestock, and
potatoes. The Tualatin Valley shared production equally
between crops and livestock. To the south near the Yam-
hill River, livestock herds became prevalent. Farther
south, between Rickreall Creek and the Marys River,
swine were predominant. To the far south, past the
Luckiamute River, dairy products led the rural econ-
omy.

Presently, agriculture is the chief industry in Ore-
gon. During 1992-93, the Willamette Basin accounted
for more than 50 percent of Oregon’s gross farm sales;
these were derived from more than 200 agricultural
commodities (Oregon Agricultural Statistics Service,
1993; Clark, November 1994; John Burt, Oregon State
University Extension, oral commun., 1997). In 1992,
Oregon lead the United States in production of grass
seed, Christmas trees, blackberries, boysenberries,
loganberries, black raspberries, hazelnuts (filberts), and
peppermint, and was second in production of red rasp-
berries, hops, prunes and plums, sweet cherries, snap
beans, and onions (Oregon Agricultural Statistics Ser-
vice, 1993; Thompson, November 9, 1994). Except for

cherries and onions, most of this production came from
the Willamette Basin.

Timber Production

Oregon has led the nation in timber production
since 1938, with most timber coming from the Wil-
lamette Basin. Timber harvest in the basin (fig. 2)
totaled 128,700 million board feet (mbf) for 1947-95,
averaging 2,630 mbf per year. The peak harvest was
3,340 mbf in 1952, and the lowest recorded harvest was
1,460 mbf in 1994 (Bourhill, 1947-1995).

Mining

Mining also has played an important role in the
development of the Willamette Basin. Extraction of
complex sulfide ores from various locations in the Cas-
cade Range from 1880 to 1947 yielded more than 1.3
million pounds of gold, silver, copper, lead and zinc,
including about 133,000 ounces of gold and silver (Cal-
laghan and Buddington, 1938; Oregon Department of
Geology and Mineral Industries, 1951). Mining of cin-
nabar from one of Oregon’s largest mercury mines,
south of Eugene, peaked during World War II (Brooks
and Baily, 1969), but the site is now abandoned.
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Figure 2. Timber harvest in the Willamette Basin (data from Bourhill, 1947-1995).
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Table 4. Harvested acres for common crops

in the Willamette Basin during 1980, 1987, 1992
(Economic Information Office, Agricultural and
Resource Economics, Oregon State University,
unpub. data, 1999).

Crop 1980 1987 1992
Grass and legume 316,000  373.000 397.000
seeds
Hays and silage 181,000 210,000 197.000
Grains 312,000 212,000 165,000
Field crops 34,700 34.600 46,100
Tree fruits and nuts 38.400 40,000 42,900
Small fruits and 13.800 19,300 18,300
berries
Vegetables 79.900 83,500 90.000
Nurseries and 1.770 4,730 6,420
Christmas trees
TOTAL ACRES 977570 977,130 962,720
NUMBER OF NURSERIES
40 1197 1238 1815 350
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Figure 15. Importance of nurseries in the Willamette
Basin (data from Oregon Agricultural Statistics Service,
1981, 1988, 1993).

sales from nursery stock grown in the Willamette Basin
(Korn, 1996a, 1996b; Leeson, September 29, 1995).

Numbers of cattle, hogs, and chickens raised in
the Willamette Basin remained fairly stable from 1980
to 1992, although the numbers of sheep declined some-
what during that period (fig. 16). Cattle and dairy prod-
ucts represent the largest percentage of total livestock
sales at 56 percent, followed by egg and poultry prod-
ucts at 36 percent. Animal products represented 21 per-
cent of the 1992 total gross farm sales for the basin,
with total livestock sales increasing by 50 percent from
1980 to 1992 (Oregon Agricultural Statistics Service,
1981. 1988, 1993: Miles, 1982, 1988, 1994).
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Figure 16. Livestock production in the Willamette Basin
(data from Oregon Agricultural Statistics Service, 1981,
1988, 1993).

SUMMARY

Urbanization, agricultural activities, and timber
harvesting have been integral to the development of
Oregon’s economy. Settlement of the Willamette Basin
began in the early 1800s, and the population has risen
steadily since that time. In 1990, 2 million people (70
percent of Oregon'’s population) lived in the basin, with
more than 90 percent of the basin population residing in
the metropolitan areas of Portland, Eugene, and Salem.
Agriculture was introduced in the Willamette Basin
during the mid-1800s, and today agriculture is Oregon'’s
primary industry. During 1992-93, the Willamette
Basin accounted for more than one-half of Oregon’s
gross farm sales. Oregon has led the Nation in timber
production since 1938, with most of this production
originating in the Willamette Basin. Metal and aggre-
gate mining have played small, though important, roles
in the basin’s economy throughout its history.

The environmental setting of the Willamette
Basin has largely controlled its economic development.
The basin is mostly forested (60—70 percent, depending
on the data source). Forested areas are located primarily
in the Coastal and Cascade mountains, which border the



western and eastern sides of the basin, respectively.
These areas receive up to 200 inches of precipitation
per year and provide a solid base for timber produc-
tion.

Agricultural land, which comprises 17-22 per-
cent of the basin, is found predominantly in the low
lying Willamette Valley between the Coastal and Cas-
cade mountains. Here, temperatures are mild, and pre-
cipitation is adequate (4050 inches per year,
depending on location) for growing a variety of crops.
Grass seed traditionally has been the primary crop in
terms of acreage, but nurseries have become the largest
crop in terms of sales. In addition, a large variety of
specialty crops are grown, including hazelnuts,
caneberries, peppermint, hops, wine grapes, and
flower seed. Livestock provides about one-fifth of the
basin’s gross farm sales.

The Willamette River—13th largest in the
United States in terms of discharge—provided ample
streamflow for transportation of goods and people dur-
ing early settlement of the Willamette Basin, and most
of the major cities were founded on the banks of the
river to take advantage of these opportunities. Much of
the present urban land (6 percent of the basin) is still
found in close proximity to the river.
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